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In view of the following remarks, llu) Exi!rr,inGr is respectfully rc.quf.slcd to 
withdraw the remaining rejections and tillnw Gl-iitYic 16-24, the only cUlma 
pending and under examination in this ripi>i;c;3tion. 

* 

Amendments 

The claims have been amended io Cjivci uno-lelti-jr dosicjnntian^: lo 11 lo 
target protein (i.e., T), binding protein (i.r.:.. p) and blocking protein (i.o,, U) in 
order to clarify the claim language. Furthonnoiffi, Claim 16 has been aiticinded to 
positively recite that the blocking protein ihpiv] rVnd target protein ligand of tho 
bifunctional molecule are covalently bom.I ^J to t::ach other, to make Iho 
bifunctional inhibitor (I). In addition, the claim hr.<; been amerided to clnrify that 
the bifunctional molecule non-covalenliy Li/id?; to the both tho tarcjel proUiin s.ind 
blocking protoin, to form a tripartite conip!;:x, i'inpporl for this foaluro is fc;und al 
page 7, line 11 and Figure 1. among olhor kx\';lionr> In the specification. r-ina(!y, 
Claim 16 has been amended to specify il^:;t Siio binding of the target prolc!n (T) 
to the binding protein (P) is inhibited by llvj Ii1f>arlile complex, which prevor »ts 
access of tho binding protein (P) to the t-ircjnt ()n)tcin (T). Support for ffu,; 
amendment is found in the specification p\'\c\ty. 17, lines 2^-30 find Fi.jaro 1 . 

As the above amendments Introckico no now matter to the ap|jliorition, 
their entry by the Examiner is respeclfully K<jUGOlcd. 

Review OF Invention 

The invention is directed to methi^J;^ of inhibiting a protein-protein 
interaction in a host, e.g,, for therapeutir; put poses;. For examplo, the invenlion 
directed to methods of Inhibiting an in viva bioche^mical event caused by two 
proteins, e.g., a target protein (T) and a biiHiiiiy (or effector) protein (P). Ttic 
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problem that is solved by the present iriy£;ntion Is how to prevent the binding 
protein (P) from binding to the target pro:niii ( T). The solution to this problem is 
to administer a bifunctional inhibitor mok!f t.lrs (I), which non-covalentiy binds the 
target protein (T). Binding of I to Tprevonls iiccr.-.ss to the target proloiii (I ) by th '; 
binding protein (P), The bifunctional inhihilor nKM.3Cule (I) has a target protein 
ligand with an affinity for target protein 0"). i-^i blocking protein ligand with on 
affinity for a blocking protein (B). 

The targeted binding event betvv'ocn a target protein (T) and o binding 
protein (P) that is the subject of the clainifj is iliootratod below: 



Target m 



Targeted Binding Event 



Tarjri'i (Tj 


Binding protein (P) 


This binding event can also be repres'HttT) r-s. Iho interaction T-i'P Tf *. 

Traditionally, disruption of this lyiC.niod binding event has boon 
accomplished using inhibitor molecules, v.liioh in some way inloifcre v^ith this 
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interaction, for example by binding T or 1'* Ihr^UIie TP complex doati notforrtu 
However, the size of the inhibitor moIc::u!^-; no::cJod lo provide for the t^lockinfj 
activity can be limiting with respect to preset ui::8 in therapeutic; appjiaUions. 
For example, large molecules may be urori, on*'l may be needed, to effcclivcly 
inihibit the TP binding interaction, but kiroo f/*{o!ocu!es may be difficult to 
administer in vivo, and may have bioava'i:^{ji!i^.y or other problems - HMkincj Ihoir 
practical use difficult. As such, there i ongoing need in tlio (iold lo 

identify small molecule inhibitors. 

The present invention is based ol^lJ^e irineriious manner in which tho 
inventors have satisfied this need for an r;fi\>f:tjvO tmall molecule inhihllor. 'Cho 
invention employs a bifunctional inhibiior n>o!»>i;u(e (I) that remiiUs a blocking 
protein (B) in vivo to produce an inhibili/nj *:ohH^'^^->'- The bifunctionril in olecuie i^: 
made up of a target protein ligand and vi r.t.iCond ligand that binds to n hlocking 
protein. A representation of the bifunct'on:.! uiolocuios emptoyed in tho iovontion 
is provided below: 

covalent bond 



for the 
Target 
protein 


The inhibitor molecule (I) can el^^o 1 e represented as [T ligand!-[rMician<ij. 
This bifunctional molecule is a single mo/C'cn/o, as the two ligands arc coIvaSontiy 
bound to each other. 
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When administered to the host, ti lO bifunctional molecule bond;^ non- 
covalently to the target protein and a b!o::kino protein. This inloRclion inhibits 
binding of the binding protein to the targ.^L Thh interaction is illustrtUed below: 



This can also be represented a'O feil owi;- 

T-[T liy.:iii-'i] [r^ !iocand]-^B 

or 

This is a connplex between the inhibitor tni^li^cule (I) and the target vxnd l;lockincj 
proteins T,B. The bonds are non-cc)Vc'JoiiL . 

The administered bifunctional rnolccuki; is n small rnolecute, i-o., U^.ss th:ru'j 
5000 daltons. which in vivo nonetheles'.; Uirn^ into an effective inhibitor conipInK 
when it binds to the blocking protein, ar.d ;;oqi iciifers the target protein, liuf-) 
bifunctional inhibitor molecule and iti> n:i:lhrjti of use therefore sati;>ry the r^^lt- 
needs for improved inhibitors and melliod?. of preventing binding inte^ractians \u 
the field of pharmaceutical active agenl^; 
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Maintained rejections 

The Examiner has maintained the r-i io^.tkiii of Claims 16-P.4 under 35 
U.5.C. § 112, 2nd 1j. The Examiner assr.,is that Ihc claim is indefinite Ii^gcciuso 
"the method does not clearly outline hov/ iiia jiocorid protein and the hlocikinu 
protein interact such that inhibition of the lii .?.n<l ;.ccond is accomplishc<J," 

It is respectfully submitted that, in vi.;w v\' lha above amendmcr^t that 
specifies that the formation of the T-l-B" coi njiiox prevents access of iho hindirKj 
protein P to target protein T, this rejectioii n'wy ho withdrawn. 

As such, it is respectfully submiltou Ui.U Claim 16 fully complies v.'ith Ihc 
requirements of 35 U.S.C. §112, 2nd % '.uyl that the rejection of Claim in for 
issue B may bo withdrawn. 

The rejection of Claims 16-21 and 'M undor 35 U.S.C. §102 (b) :.r^ beiru) 
anticipated by Varshavsky et al was al;50 'iiainUiinod. 

This rejection is based on the cqi i- ition by the Examiner of the 
Varshavsk/s a-b-i trifunctlonal moiecuh; ir. Ihc; claimed bifunclional moloculofj 
and methods. In the a-b-i molecules of lUo ciUxJTeforence, the moteculrs indudo 
three distinct ligands: (i) for onzynie I, (n) lui i)rolein A and (b) for protoiii B. 

Varshavsky discloses the a-b-i DUfiiy <^ a f/inglo "molec;LtIo" in which crticN 
of the three moieties, i.e,, a, b and i, aro b-.nidcd to each other by n solid lirto» 
indicating to or teaching one of skill in U jo^ /nrl thnt each of a, b and I ?tro hound to 
each other covalently. The result is a m -^.Ir.ou^t^ Ihnt includes Itiroe 6hiU\rX 
moieties, a, b and i covalently bonded to i i\c\\ ulher, which is a trifunctlonal 
molecule. 
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As such. Varshavsky fails to teaci i moilipd in which a bifunctiooiit 
molecule is employed, as claimed. 

Furthermore, the claimed methods r.Tti-^o present applicintion aro directed 
to methods of inhibiting binding of a tartiol ;>rotein (T) to a binding picUm (P), 
where a feature of the claimed method^i is tiu,U this goal is accompliryfiocj by 
having the bifunctional molecule bind pi3(X>Jy to tlio target protein 1\ As clearly 
claimed and explained above, binding ol 11 le binding protein (P) to the target 
protein T to form TP is prevented by pfod^v,:lru;f ^ tiparlite cornplox T'-l-U, 

In contrast to the claimed method, in rigurc 1 of VarshavGky (v;hl(;1i figunj 
Is relied upon by the Examiner in mainteuninrj tht; rejection), the target protein T 
of the scenario discussed in Figure 1 rnuM, irriiiything, be I, bocauso t b the 
protein (enzyme) described in the figure- vjIkxv-j acltvily is to bo modulatrMl 
F^urthermore. the binding protein P (whoiv^-j binding to 1 is desired to bo .selectively 
inhibited) if anything is i, since it is bindi-ig of iUhi moiety to 1 thai on^^ Varshavnky 
wishes to modulate, as depicted and rJci.iifihiv^J in relation to Figure 1, 

Varshavsky prevents i from bindini.] to 1 to form a complex "il" (in the 
nomenclature of this invention, TP) by uovaK-iilly i^onding i to both "a" and "b", la 
make his trifunotional molecule. The r(';r.uH;ri!j Irifunctional n\o!oculo binci^^; to A 
and/or B {where A and B are both analoc jru^; to blocking proleiin B of tlio 
presently claimed methods), i {and the m\lu-i triftiricllonal molecule of which it i? a 
part) is prevented from binding to L In V^itslvT/:5j<y*s method, when the tciigot 
protein I is prevented from binding to llto e ocasd protein i, tha trifunctimuil 
moloculo does not bind to the target protoin (1 ). 

As such, if a tripartite complex hi pro^luced in Varshav^jky as claiint-d by 
the Examiner, this complex Is: 
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I cannot bind to i, because i has been boun.l to this tripartite complex. 

No enzyme I (or target protein T hof.j) is part of the resulting tripni Lilo 
complex. In contrast, the claimed melhocl;-, v-»fi!KJ 'present applicaUon (>fovido a 
tripartite complex that includes T. 

The claimed invention prevents bU^i^'Ug cl' the target protein T to Iho 
binding protein P in a different way: by b]u\.''int) lo target protein to tho c^DinpIox 
and so blocking access to the of the tiinjJi.'i;,! prolain to tho target protein. In the- 
claimed invention, the bifunctional rnolccutii hinds to tho target protein arnl 
the binding protein P is prevented frorv; bhitliny to the target. As sucli, the 
tripartite complex produced by the cl^iraoct methods is T-l-B and includiiis 
T, In contrast to the methods and abi ^it» ui^lt.iro disclosed by Varahavsky. 

Since Varshavsky only teaches or LV.iOfjoKts methods in which n 
ttifunclional (not bifunclional) molecule in c.fnriioyed, and binding of ih^il.irgst by 
the binding protein is accomplished by ci iT.ochnnirim where Iho trifunclional 
molecule does not bind to the target pro'.i. in, Vaishavsky fails lo aiilicipmo tho 
claims under 35 U.S.C. §102 (b) and tlii'5 rojoclion may be withdrawn. 

Finally, Claims 22 and 23 remain r-i;;oct.-xl under 35 U.S.C. § 103(a) over 
Varshavsky in view of Pouletty, for the {isf.^.jjftcd reason that Varshavs-iky Inughl 
all of the elements of the claimed metlioci but fur Ihe extracellular production of 
tripartite complexes, which element Is o.-isfiflodly made up by Pouletty. 

However, Varshavsky only teac liDs or suggests the use of a trifunctional 
compound, a-b-i, and therefore in no v/c.y its^iclies or suggests the use of a 
bifunctional compound, as is required hy I in claimed methods. 
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As Pouletty was been cited solely foi liio exiracellular production ftito, tho 
Pouletty teaching is incapable of making] up tltr; f.ihove fundamental JoHcioncy in 
Varshavsl<y. 

In sum, because the combined t.jcifj.lryj of Vanshavsky and PouleUy ffiils 
to teach or suggest methods of using bifunctiouui molecule as claimml in Chims 
22 and 23, the rejection of Claims 22 a/iH 2 3 utnier 35 U.S.C. § 103(s) over 
Varshavsky in view of Pouletty may be vvilri'lrawn. 
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CONC LUGiON 

In view of the above amendmentii n. v) nirnarks, this appllcaliori is 
considered to be in good and proper fonn lor :)l!ciwancG and the Exari'iinrr is 
respectfully requested to pass this app.'it^p.tian to isjjuance. 

The Commissioner Is hereby aulrvvl/orl to charge any underpiiyincnt of 
fees associated with this communicatiori, iisduilina any necessary Tews for 
extensions of time, or credit any overpnyi oorii Ui Deposit Account No, f>0 001f5. 

Rospectfully siibrtiitted, 


Date: April 19. 2004 IJy: 

^> --^Bret E. Field 


Registrotion No. 37.6/!0 


BOZICEVIC. FIELD & FRANCIS LLP 
200 Middlefield Road. Suite ZOO 
Menio Parl<, CA 94025 
Telephone: (650) 327-3400 
Facsimile: (650) 327-3231 
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